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ERRATA 

SPECIFICATION No. 1,140,74* 

Page t 1, line 56, for "branch-" read 
branched-" 

Page 2, line 33, for "dialkyl amino" read 

djalkylamino" 
Page 4, lines 20 and 21, for "dimethylanline" 

read "dimethylaniline" 
Page 4, line 45, delete "to" 
Page 5, line 2, for "acetyl salicylic" read 

acetylsalicylic" 
Page 5, line 120, for "chloride" read "dichlor- 
ide" 

Page 6, line 10, for "stilled" read "distilled" 
Page 6, line 104, for "benzyl]" read "benzyl- 
amino] " 

Page 8, line 42, for "Tthe" read "The" 
Page 9, line 107, after "of" insert "a" 
Page 9, line 119, after "of" (second occur- 
rence) insert "a" 
Page 11, line 80, for "alkyl amino" read 

"alkylamino" 
Page 12, line 2, after "oxygen" insert "or" 
Page 12, line 15, after "glycerol" insert comma 
Page 13, line 83, for "of" read "to" 
The individual letter p should be shown in 

italics throughout 
The Patent Office 
3rd March 1969 
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We, Imperial Chemical Industries 
Limited of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to new carboxylic 
acid derivatives which possess valuable thera- 
peutic properties. 

It is believed that certain diseases such, as 
coronary artery disease and atherosclerosis in 
man are associated with an abnormally high 
concentration of triglycerides and/or chol- 
esterol in the blood serum;. We have now 
found that certain aryl derivatives of ali- 
phatic acids reduce the concentration of chol- 
esterol and/or triglycerides in the blood 
serum of rats, and also reduce the level of 
fibrinogen in the blood plasma of rats, and 
they are therefore considered to be useful 
in the treatment of prophylaxis in humans 
and animals of such diseases as coronary 
artery disease and atherosclerosis. The said 
derivatives also possess anti-inflammatory 
activity in rats, and are therefore considered 
to be useful in the treatment of inflammatory 
conditions such as rheumatoid arthritis in 



30 man. 



According to the invention we provide new 
carboxylic acid derivatives of the formula: — 



wherein X stands for the oxygen or sulphur 
atom or for the iirino ( — NH — ) or sul- 
phonyl ( — SOo — ) radical; wherein Y stands 
for a direct linkage, or for the oxygen or 
sulphur atom., or for the sulphonyl radical, 
or for a radical of the formula — CR l R 2 — ; 
wherein R 1 and R 2 , which may be the same 
or different, stand for hydrogen or for alkyl 
radicals; and wherein ring B may optionally 
be substituted by one or more substituents 
selected from halogen atoms and alkyl 
radicals, and the esters and amides and salts 
thereof. 

As suitable esters of the carboxylic acid 
derivatives of the invention there may be 
mentioned, for example, esters derived from 
a monohydric alcohol of the formula R 3 OH, 
wherein R 3 stands for an alkyl, alkoxyalkyl, 
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl 
or alkyleneiminoalkyl radical, or esters derived 
from a polyhydric alcohol of the formula 
D — (O'ETta, wherein D stands for a straight- 
or branch- chain alkylene radical and n is 
an integer from 2 up to the number of carbon 
atoms in the alkylene radical D, provided that 
not more than one hydroxyl radical is attached 
to any one carbon atomi of the alkylene radical 
D. 

As suitable amides of the carboxylic acid 
derivatives of the invention there may be 
mentioned, for example, amides derived from 
an amine of the formula R 4 R 5 NH, wherein 
R 4 and R 5 , which may be the same or differ- 
ent, stand for hydrogen or for alkyl, alkoxy- 
alkyl, aminoalkyl, alkylamiinoalkyl, dialkyl- 
aminoalkyl, alkyleneiminoalkyl, carboxyalkyl 
or alkoxycarbonylalkyl radicals, or wherein 
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R 1 and R 5 are joined together to form an 
aikylene or oxygen-interrupted-alkylene radi- 
cal, such that together with the adjacent 
nitrogen atom they form a heterocyclic radical. 

5 As a suitable value for R 1 , R 2 , R% R 4 or 
R 5 when it stands for an alkyl radical, or 
as a suitable value for the alkyl radical which 
may be a substituent in ring B, there may 
be mentioned, for example, an alkyl radical of 

10 not more than 4 carbon atoms, for example 
the methyl or ethyl radical. 

As a suitable value for the halogen atom 
which may be a substituent in ring B there 
may be mentioned, for example, the chlorine 

15 or bromine atom. m 

As a suitable value for Y when it stands 
for a radical of the formula — CR'R 2 — there 
may be mentioned, for example, the methy- 
lene (— CHr-) radical. 

20 As a suitable value for R 3 , R or R a when 
it stands for an alkoxyalkyl, aminoalkyl, alkyl- 
aminoalkyl, dialkylaminoalkyl or alkylene- 
imincalkyl radical there may be mentioned, 
for example, an alkyl radical of 2, 3 or 4 

25 carbon atoms, for example the ethyl or propyl 
radical, which is substituted by an alkoxy 
radical of not more than 4 carbon atoms, for 
example the methcxy or ethoxy radical, or 
by the amino radical , or by an alkyl- 

30 amino radical of not more than 4 
carbon atoms, for example the methyl- 
amino or ethylamino radical, or by a 
dialkyl amino radical wherein neither alkyl 
part contains more than 4 carbon atoms, for 

35 example the dimethylamino or diethylammo 
radical, or by an alkyleneimdno radical of 
not more than 6 carbon atoms, which may 
optionally be interrupted by an oxygen atom, 
for example the pyrrolidino, piperidino or 

40 morpholino radical. Thus, a particular value 
for R\ R 1 or R 5 when it stands for an 
alkoxyalkyl, aminoalkyl, alkylaminoalkyl, di- 
alkylamincalkyl or alkyleneiminoaikyl radical 
is, for example, the /?-ethoxyethyL 5~di- 

45 methylaminoethyl, ,6-diethyIamdnoethyl, y-di- 
methylaminopropyl or jSUmorpholmoethyl 
radical. 

As a suitable value for D there may be 
mentioned, for example, a straight- or 

50 branched-chain aikylene radical of not more 
than 6 carbon atoms, and as a suitable value 
for n there may be mentioned, for example, 
an integer from 2 to 6. Particular polyhydric 
alcohols of the formula D — (OH) n are, for 

55 example, propylene-l : 3-dicl and glycerol. It 
is to be understood that not all the hydroxyl 
radicals attached to the aikylene radical D 
need be esterified by the carboxylic acids 
of the invention. 

60 As a suitable value for R* or R 5 when it 
stands fcr a carboxyalkyl or alkoxycarbcnyl- 
alkyl radical there may be mentioned, for 
example, an alkyl radical of not more than 
4 carbon atoms which is substituted by a 

65 carboxy radical or by an alkoxycarbonyl 



radical of not more than 5 carbon atoms;, 
for example die methoxycarbonyl or ethoxy- 
carbonyl radical. Thus, a particular value for 
R 4 or R 5 when it stands for a carboxyalkyl or 
alkoxycarbonylaikyl radical is, for example, 70 
the carboxymethyl, methoxycarbonylmethyl or 
ethoxycarbonylmethyl radical. 

As a suitable value for the heterocyclic 
radical formed by R 4 , R 5 and the adjacent 
nitrogen atom there may be mentioned, for 75 
example, a heterocyclic radical of not more 
than 7 ring atoms, for example the pyrrol- 
idino, piperidino, morpholino or hexamethy- 
leneimino radical. 

As suitable salts of the carboxylic acids of »u 
the invention, or of the am'ides thereof as de- 
fined above wherein R 4 and/or R 5 stands for 
a carboxyalkyl radical, there may be men- 
tioned, for example, metal salts, for example 
alkali metal or alkaline earth metal salts, for 85 
example sodium, potassium, magnesium or 
calcium salts, or aluminium or bismuth salts, 
or ammonium salts. 

A preferred group of new carboxylac add 
derivatives of the invention comprises com- 90 
pounds of the formula: — 



\i r X-CRR l COOH 



wherein R 1 , R 2 3 X and Y have the meanings 
•stated above and wherein R 6 stands for a 
halogen atom or for an alkyl radical and 95 
the esters and amides and salts thereof. A 
particularly preferred group of new carb- 
oxylic acid derivatives comprises those com- 
pounds of the above formula wherein X and 
Y have the meanings stated above, wherein 100 
R 1 and R 2 both stand for the methyl radical, 
and wherein R 6 stands for the chlorine atom 
or for the methyl radical, and the esters and 
amides and salts thereof. 

Suitable esters and amides and salts of the 105 
preferred group of carboxylic acids are those 
defined above. 

Particular new carboxylic acid derivatives 
of the invention are, for example, a - [4 - (p- 
chlorophenyl)benzyloxy] - a - methylpropionic 
acid and the salts thereof; a - (4-phenylbenzyl- 1 10 
oxy) - *k - methylpropionic acid and the salts 
thereof; a - [4 - (p-chlorophenyl)benzyloxy] 
acetic acid and the salts thereof; a - [4 - (p- 
chlorophenoxy)benzyloxy] - a - methylpro- 
pionic acid and the salts thereof; a - [4 - (p- 115 
chlorophenyl)benzyl±io]acetic acid and the 
salts thereof; « - [4 - (p-chlorophenyl)benzyl- 
oxy] - a - methylbutyric acid and the salts 
thereof; methyl « - [4 - (p-chlorophenyl)- 
benzylamino]acetate; a - [4 - (p-chloro- 120 
phenyl)ben^loxy] - a - methylpropionamide; 
N - methyl - a - [4 - (p-chlorophenyl)benzyl- 
oxy] - a - methylpropionamide; N - meth- 
oxycarbonylmethyl - a - [4 - (p-chlorophenyl)- 
benzyloxy] - « - methylpropionamide; N- 125 
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carboxymethyl - a - [4 - (p-chlorophenyl)- 
benzyloxy] - a - methylpropionamide; ethyl 
«-[4-(p-chl!orophenyl)benzyloxy] - a - methyl- 
propionate; 2 - dimethylamino ethyl a - [4 - 

5 (p-chlorophenyl)benzyloxy] - a - methylpro- 
pionate; 2-ethoxyethyl <z - [4 - (p-chloro- 
phenyl)benzyloxy] - a. - memylpropionate; 
« - [4 - (p-itolylthio)b'enzyloxy] - a - methyl- 
propiomie acid and 'the salts thereof; a - [4 - 

10 (p-chlorobenzyl)benzyloxy] - « - methylpro- 
pionic acid and the salts thereof; a - [4 - (p- 
tolylsulphonyl)benzyloxy] - a - methylpro- 
pionie acid and the salts thereof; a - [4 - (p- 
chlor-ophenyl)benzyloxy]proptioioic acid and die 

15 salts therof; and a - [4 - (p-chlotrophenyl)- 
benzylsulphonyl]aeetic acid and the salts 
thereof. 

According to a further feature of the in- 
vention we provide a process for the mianu- 

20 facture of those of the carboxylic acid deriva- 
tives of the invention and the esters and 
amides, and salts thereof wherein X stands for 
the oxygen or sulphur atom which comprises 
the interaction of a metal derivative of the 

25 formula : — 



wherein B and Y have the meanings stated 
above, wherein X 1 stands for the oxygen or 
sulphur atom and wherein M stands for a 
30 metal atom, with a carboxylic acid of the 
formula : — 

Z— CR^COOH 

wherein R 1 and R 2 have the meanings stated 
above and wherein Z stands for a halogen 
35 atom, or with an ester or amide or salt 
thereof. 

As a suitable metal atom M there may be 
mentioned, for example, an alkali metal atom, 
for example the sodium atom. 

40 As suitable value for the halogen atom Z 
there may be mentioned, for example, the 
chlorine, bromine or iodine atom. 

The process may be carried out in a diluent 
or solvent, for example benzene, toluene, 

45 xylene, ethanol or dimethylformamide, and it 
may be carried out at ambient temperature 
or it may be accelerated or completed by the 
application of heat, for example by heating 
tat the boiling point of the diluent or solvent. 

50 It is to be understood that when the carb- 
oxylic acid itself, or an amide thereof as 
defined above wherein R 4 and/or R 5 stands 
for a carboxyalkyl radical, is used as start- 
ing material then a sufficient excess of the 

55 metal derivative starting must be used to 
neutralise all the carboxyl groups in the first- 
mentioned starting material. 
^ According to a further feature of the inven- 
tion we provide a process for the manufac- 

60 ture of those of the carboxylic acid derivatives 



of the invention and the esters and amides 
and salts thereof wherein X stands for the 
oxygen or sulphur atom or for the amino 
radical which comprises the interaction of 
a compound of the formula: — 65 



wherein B, Y and Z have the meanings stated 
above, with an ester, amide or salt of a 
carboxylic acid derivative of the formula: — 

M— X 2 — CR 1 ^ . COOH 70 

wherein R 1 , R 2 'and M have the meanings 
stated above and wherein X 2 stands for the 
oxygen or sulphur a-tom or for the imino 
radical. 

The latter process may be carried out in 75 
a diluent or solvent, for example benzene, 
toluene, xylene or dimethylformamide, and 
it may be carried out at ambient tempera- 
ture or it may be accelerated or completed 
by the application of heat, for example by 80 
heating at the boiling point of die diluent or 
solvent. 

According to a further feature of the inven- 
tion; we provide a process for the manufac- 
ture of those of the carboxylic acid deriva- 85 
tives of -the invention wherein either or both 
of X and Y stand for sulphonyl radicals 
which comprises the oxidation of the corre- 
sponding carboxylic acid derivative of die 
invention wherein respectively either or both 90 
of X and Y stand for sulphur atoms. 

The said oxidation may be carried out using 
an alkali metal permanganate, for example 
potassium permanganate, or hydrogen per- 
oxide as oxidising agent, and it may be car- 95 
ried out in a diluent or solvent, for example 
aqueous acetic acid. 

The carboxylic acid derivatives of the in- 
vention or salts thereof may be converted 
into the esters or amides thereof by con- 100 
ventional means, and the esters of the carb- 
oxylic acid derivatives may be converted into 
the amides of the carboxylic acid derivatives 
by conventional means. Alternatively, the 
esters 'or amides of the carboxylic acid de- 105 
rivatives may be hydrolysed to the carboxylic 
acid derivatives themselves or salts thereof 
by conventional means, and those of the carb- 
oxylic acid amides as defined above wherein! 
R 4 and/or R 5 stands for an alkoxycarbonyl- 110 
alkyl radical may be converted into the corre- 
sponding amides wherein R 4 and/or R 5 stands 
for a carboxyalkyl radical by hydrolysis. 

Thus, according to a further feature of 
the invention we provide a process for the 115 
manufacture of the esters or amides of the 
carboxylic acid derivatives of the invention 
as defined above which comprises the inter- 
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accion of an activated derivative of a carb- 
oxylic acid derivative of die invention with 
an alcohol of the formula R G OH or D — (OH) n , 
wherein R 3 , D and n have the meanings stated 

5 above, or with an amine of the formula 
R X R 5 NH, wherein R 4 and R 5 have the mean- 
ings stated above. 

A suitable activated derivative of the carb- 
oxylie acid derivative of the invention is, for 

10 example, an acid halide, for example the acid 
chloride, or an acid anhydride. The last- 
mentioned interaction may be carried out in 
a diluent or solvent, for example tetrahydro- 
furan or benzene, and it may be carried out 

15 at ambient temperature or it may be acceler- 
ated or completed by the application of heat, 
for example by heating to the boiling point 
of the diluent or solvent. The interaction' 
may also be accelerated by the presence of 

20 a basic catalyst, for example AT^-dimeithyl- 
anline or pyridine. 

According to a further feature of the in- 
vention we provide pharmaceutical composi- 
tions which comprise as active ingredients at 

25 least one of the new carboxyHc acid deriva- 
tives of the invention, or an ester or amide 
or salt 'thereof, in association with a pharma- 
ceutically-acceptable diluent or carrier there- 
for. . 

30 The pharmaceutical compositions may be 
formulated so as to be suitable for oral ad- 
ministration. For such purposes the active 
ingredient may be mixed with suitable known 
pharmaceutical excipients and incorporated 

35 by known means into such formulations as 
tablets, capsules, aqueous or oily suspensions, 
emulsions, aqueous or oily solutions, dispers- 
ible powders, syrups or elixirs. 

Formulation of the compositions of the an- 

40 vention as tablets, which may be coated and 
which may be either effervescent cr^ non- 
effervescent, may be carried out according to 
the known art. Inert diluents or carriers, for 
example magnesium carbonate or lactose, are 

45 used to together with conventional disintegrat- 
ing agents, for example maize starch and 
alginic acid, and lubricating agents, for ex- 
ample magnesium stearate. 

Liquid or solid formulations may be filled 

50 into capsules for oral administration. Active 
ingredients which are liquids may be dissolved 
in oils of vegetable or animal origin, for 
example sunflower seed oil, maize oil or cod- 
liver oil, and may contain additional ingredi- 

55 ents, for example antioxidants, such as the 
tocopherols or wheat germ oil. Solid formula- 
tions suitable for filling into capsules may 
contain the solid active ingredient in admix- 
ture with solid materials which have a buffer- 

60 ang action, for example colloidal aluminium 
hydroxide or calcium hydrogen phosphate. 
Alternatively, the liquid or solid active in- 
gredient alone may be encased in a capsule 
carrier in order to provide the active ingredi- 

65 ent in a unit dosage form. 



Active ingredients which are sparingly 
soluble in water may be formulated as sus- 
pensions ekher in an aqueous base or in an 
emulsion base. Aqueous-based suspensions are 
prepared with the aid of wetting agents, for 70 
example polyethylene oxide condensation pro- 
ducts of alkyl phenols, fatty alcohols or fatty 
acids, and suspending agents, for example 
hydrophilic colloids such as polyvinylpyrrol- 
idone. Emulsion-based suspensions are pre- 75 
pared by suspending the active ingredient 
with the aid of wetting agents and suspend- 
ing agents in the emulsion base, which is pre- 
pared with the aid of emdsifying agents such 
as those described below. The suspension 80 
formulations may in addition contain 'sweeten- 
ing agents, flavouring agents, colouring 
materials, preservatives and anti-oxidants. 

Active ingredients which are liquids at 
ordinary temperatures may be formulated as 85 
emulsions wherein the active ingredient itself 
or a solution of the active ingredient in an 
crally-accepmble oil, for example maize oil 
or cod liver oil, constitutes the oil phase. 
The solvent oil may itself be of use in the 90 
treatment of atherosclerosis, for example sun- 
flower seed oil. Emulsions are prepared with 
the aid of emulsifying agents, examples of 
which are sorbitan tri-oleate, polyoxyethylene 
sorbitan mono^oleate, lecithin, gum acacia and 95 
gum tragacanth. The emulsions may contain 
in addition preservatives, antioxidants, 
flavouring and sweetening agents and colour- 
ing materials. 

Compositions of the invention may also be 100 
in the form of a nutritive preparation in which 
the active ingredient is mixed with proteins 
and carbohydrates, for example casein. 

The compositions described above may in 
addition contain dietry supplements, for ex- 105 
ample vitamins, for example the tocopherols; 
salts of glycerophosphoric acid; choline and ^ 
inositol, the combination of which is known to 
be effective in reducing serum cholesterol 
levels; amino acids; for example methionine 110 
which has a lipotropic action -similar to 
choline; and hormones or hormone extracts 
which may be useful in the treatment of con- 
ditions associated with old age. 

The compositions of the invention may also 115 
additionally contain a steroid derivative, for 
example an androstane derivative, for ex- 
ample androsterone or its acetate or propion- 
ate. 

Syrups or elixirs suitable for oral adminis- 120 
tration may be prepared from water-soluble 
salts and may advantageously contain gly- 
cerol and ethyl alcohol as solvents or pre- 
servatives. They may in addition contain 
sweetening agents and flavouring agents, ^ for 125 
example essential oils and colouring^ materials. 

The compositions of the invention which 
are used in the treatment of inflammatory 
conditions may also additionally contain one 
or more known agents having anti-inflamma- 130 
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tory and/or analgesic activity, for example 
acetyl salicylic acid, phenylbutazone, chloro- 
quine, codeine or paracetamol. 

As indicated above the compositions of the 

5 invention are considered to be useful in the 
(treatment of coronary artery disease and 
atherosclerosis, and also in the treatment of 
inflammatory conditions such as rheumatoid 
arthritis. It is expected that the compositions 

10 will generaly be administered orally in the 
form of capsules containing between about 
0.01 and 0.5 g. of liquid or solid aotive in- 
gredient or in die form of tablets, either effer- 
vescent, or non-effervescent, containing be- 

15 tween about 0.01 g. and 0.5 g. of solid active 
•ingredient, these compositions being adminis- 
tered such that a patient undergoing (treatment 
receives between 0.01 g. and 0.5 g. of active 
ingredient per day. 

20 The invention is illustrated but not limited 
by the following Examples in which the parts 
are by weight: — 

Example 4 
A solution of 40 parts of 4-(p-chloro- 

25 phenyl)benzyl alcohol in 360 parts of xylene 
is added at 15 — 20°C during 15 minutes 
to a stirred suspension of 12 parts of a 50% 
w/w dispersion of sodium hydride in oil in 
135 parts of xylene. The mixture is stirred 

30 and heated under reflux for hours and 
cooled, and 40 parts of ethyl a - bromo - 
a. - methyl - propionate are added at 15 — 
20°C. during 15 minutes. The mixture is 
heated under reflux for 24 hours, cooled and 

35 poured into 1,000 parts of water. The xylene 
layer is separated, washed with water and 
evaporated to dryness under reduced pressure. 
The residue is stirred with 250 parts of petro- 
leum ether (b.p. 40 — 60°C.) and the mix- 

40 ture is filtered. The filtrate is evaporated to 
dryness under reduced pressure and to the 
residue are added 200 parts of ethanol, 50 
parts of water and 26 parts of potassium 
hydroxide. The mixture is heated under 

45 reflux for 2 hours, cooled and evaporated to 
dryness. The residue is poured into 2,000 
parts of water and the mixture is washed three 
times with ether. The aqueous solution is 
treated with charcoal, filtered and the filtrate 

50 is _ acidified with concentrated hydrochloric 
acid. The mixture is filtered and the solid 
product is washed with water, dried and crys- 
tallised from cyclohexane. There is thus ob- 
tained or - [4 - (/)-chlorophenyl)benzyloxy] - 

55 a - methylpropionic acid, m.p. 154 — 155°C. 
The 4-(^-chlorophenyl)ben2yl alcohol used 
as starting material may be obtained as 
follows: — 

A mixture of 63 parts of 4-(p-chloro- 
60 phenyl)benzyl chloride (prepared as described 
an Example 2), 20 parts of anhydrous potas- 
sium acetate and 150 parts of acetic acid is 
stirred and heated under reflux for 18 hours. 
The mixture is cooled and poured into 1,000 



parts of cold water and the mixture is ex- 65 
tracted with ether. The ethereal extract is 
evaporated to dryness and the residual all is 
heated under reflux for 5 hours with a mix- 
ture of 800 parts of ethanol, 70 parts of 
potassium hydroxide and 140 parts of water. 70 
The mixture is treated with charcoal and 
filtered and the filtrate is cooled and evapor- 
ated to dryness under reduced pressure. The 
residue is stirred with 1,000 parts of water 
for 15 minutes and the mixture is filtered. 75 
The solid residue is washed with waiter, dried 
and crystallised from a mixture of equal parts 
of benzene and cyclohexane. There is thus 
obtained 4-(p-chlorophenyl)b'enzyl alcohol, 
m.p. 134— 135°C. 80 



Example 2 
A solution of 6.6 parts of ethyl a - hydroxy - 
a - methylpropionate in 20 parts of dimethyl- 
formamide is added at ambient temperature 
during 30 minutes (to a stirred mixture of 85 
3.5 parts of 50% w/w dispersion of sodium 
hydride in oil (from which the oil has been 
washed with ether) and 50 parts of dimethyl- 
f ormamide. The mixture is stirred at ambient 
temperature for 1 hour, and a solution of 11.8 90 
parts of 4-(p-chlotrophenyl)benzyl chloride in 
50 parts of dimethylformamide is then added 
at ambient temperature during 1 hour. The 
mixture is stirred at a temperature of 30 — 
35 °C. for 17 hours and is then- evaporated 95 
to dryness. The residue is added to 500 parts 
of water and the mixture is extracted twice 
with 200 parts of ether each time. The 
ethereal extract is dried and evaporated to 
dryness, and to the residual oil are added 100 100 
parts of ethanol, 20 parts of water and 10 parts 
of concentrated aqueous sodium hydroxide 
solution. The mixture is heated under reflux 
for 3 hours, cooled and evaporated toi dryness, 
and the residue is stirred with 500 parts of 105 
water. The mixture is filtered and the filtrate 
is acidified with concentrated hydrochloric 
acid. The mixture is filtered and the solid 
residue is dried and crystallised from benzene. 
There is thus obtained a - [4 - (/j-chloro^ 110 
phenyl)benzyioxy] - a - methylpropionic acid, 
m .p. i54_i55o C 

The 4-(p^cMorophenyl)benzyl chloride used 
as starting materials may be obtained as 
follows: — ~ 115 

200 Parts of stannic chloride are added 
during 1 hour to a stirred solution of 280 
parts of 4-chlorobiphenyl and 240 parts of 
ethoxymethyl chloride in 2,500 parts of ethy- 
lene chloride which is kept at a temperature of 120 
between —2 and +2°C. The suspension' 
is stirred for a further 5 minutes and is 
then poured into 1,000 parts of a mixture of 
ice and water. The lower organic layer is 
separated and washed with 200 parts of 125 
aqueous 2N-hydrochloric acid and then with 
water until the organic solution is no longer 
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acidic. The organic solution is evaporated to 
dryness and the residue is stirred with 800 
parts of petroleum ether (b.p. 40— 60°C). 
The mixture is filtered and the solid is washed 

5 with 200 parts of petroleum ether (b.p. 40— 
60°C), The solid consists of bis - (4 - chloro- 
biphenyl - 4' - yl)methane and is discarded. 

The filtrate and washings are combined 
and evaporated to dryness and the residue is 

10 stilled under reduced pressure, the fraction 
having b.p. 140— 145°C./0.2 mm. being col- 
lected. (The lower-boiling fractions are un- 
changed starting material and are discarded). 
The required fraction solidifies on cooling and 

15 there is thus obtained 4-(/>-chlorophenyl)- 
benzyl chloride, m.p. 67 — 68°C. 

Example 3 
The process described in Example 1 is 
repeated except that the 40 parts of 4-(/>- 
20 chlorophenyl)benzyl alcohol are replaced by 
34 parts of 4-phenylbenzyl alcohol. There is 
thus obtained a - (4-phenylbenzyloxy) - a - 
methylpropionic acid, m.p. 104°C. 

Example 4 

25 The process described in Example 1 is 
repeated, except -that the 40 parts of ethyl 
< Y - bromo - a - methylpropionate are replaced 
by 34.5 parts of ethyl «-bromoacetate. There 
is thus obtained a - [4 - (p-chlorophenyl)- 

30 benzyIoxy]acetic acid, m.p. 130— 132°C 

Example 5 
The process described in Example 2 is 
repeated except that the 11.8 parts of 4-(p- 
chlorophenyl)benzyl chloride are replaced by 

35 12.6 parts of 4 - (p - chlorophenoxy)benzyl 
chloride. There is thus obtained a - [4 - (p- 
chlorophenoxy)benzyloxy] - a - methylpro- 
pionic acid, m.p. 98°C. 

Th e 4-(p-chlorophenoxy)benzyl chloride 

40 used as starting material may be obtained 
as follows: — 

10 Parts of stannic chloride are added 
during 30 minutes to a stirred solution of 
20.5 parts of 4-ehlorodiphenylether and 16.2 

45 parts of ethoxymethyl chloride in 65 parts 
of ethylene dichloride which is kept at a tem- 
perature of between —2 and -f 2°C. _ The 
suspension is stirred for a further 5 minutes 
and is then poured into 250 parts of a mix- 

50 ture of ice and water. The lower organic 
layer is separated and washed successively 
with aqueous 2N-hydrochloric acid, aqueous 
2N-sodium carbonate solution and water. The 
organic solution is dried over calcium chloride 

55 and evaporated to dryness under reduced pres- 
sure. The residual oil is treated with 80 
parts of boiling methanol and the methanolic 
solution is decanted from insoluble matter 
and evaporated to dryness under reduced 

60 pressure. The residual oil is distilled under 
reduced pressure and there is -thus obtained 



4 - (p - chlorophenoxy)benzyl chloride, b.p. 
124— 126°C./0.1 mm. 

Example 6 

The process described, in Example 2 is 65 
repeated except that the 6.6 parts of ethyl 
a - hydroxy - a. - methylpropionate are re- 
placed by 5.3 parts of methyl thioglycollaite. 
There is thus obtained a - [4 - (p-chloro- 
phenyl)ben2ylthio]acetic acid, m.p. 118°C. 70 

Example 7 
The process described in Example 2 is 
repeated except that the 6.6 parts of ethyl 
a - hydroxy - u - methylpropioinate are re- 
placed by 7.3 parts of ethyl a - hydroxy - 75 
a - methylbutyrate. There is thus obtained 
a - [4 - (p-chlorophenyl)benzyloxy] - a - 
methylbutyric acid, m.p. 131 — 132°C. . 

Example % 

12.5 Parts of methyl glydnate hydro- 80 
chloride are added to a 'Stirred suspension of 
4.6 parts of a 50% w/w dispersion of sodium 
hydride in oil (from which the oil has been 
washed with ether) in 95 parts of dimethyl- 
formamide. The mixture is stirred for 15 85 
minutes and a solution of 5.9 parts of 4-(p- 
chlorophenyl)benzyl chloride in 95 parts of 
dimethylformamide is added. The mixture is 
stirred for 18 hours at ambient temperature 
and is then evaporated to dryness under 90 
reduced pressure. 400 Parts of water are 
added to the residual oil and the mixture is 
extracted twice with 80 parts of ether each 
time. The ethereal extract is evaporated to 
dryness and the residual oil is stirred with 95 
50 parts of aqueous 2N-hydrochloric acid. 
100 Parts of water are added and the mix- 
ture is boiled. The hot solution is filtered 
through a filter-aid and the filtrate is allowed 
to- cool. The mixture is filtered and the solid 100 
product is washed with water dried and crys- 
tallised twice from methanol. There is thus 
obtained methyl a - [4 - (p-chlorophenyl)- 
benzyl]acetate hydrochloride, m.p'. 185°C. 
(with decomposition). 105 

Example 9 
A stirred suspension of 3.5 parts of a - [4 - 
(/>-chlorophenyl)benzyloxy] - a - methylpro- 
pionic acid in 200 parts of warm (35 — 40°C.) 
water is titrated with aqueous 0.5N^sodium 110 
hydroxide solution until the mixture is neutral. 
The solution is filtered through a filter-aid 
and the filtrate is evaporated to dryness under 
reduced pressure. The solid residue is dried 
at 100°C. under reduced pressure over phos- 115 
phorus pentoxide for 24 hours, and there is 
.thus obtained sodium a - [4 - (p-chloro- 
phenyl)benzyloxy] - a. - methylpropionate 
hemihydrate. 

Example 10 120 
A mixture of 2.3 parts of a - [4 - (p- 
chlorophenyl)benzyloxy] -a- methylpropionic 
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acid and 12 parts of thionyl chloride is 
heated under reflux for 10 minutes. The 
excess thionyl chloride is removed by 
evaporation under reduced pressure and the 

5 residual oil is dissolved in 20 parts of benzene. 
The solution is added dropwise ten 20 pares 
of aqueous ammonia solution (specific gravity 
0.88) which is 'stirred at 10 — 20°C. A further 
40 parts of benzene are added and the mix- 

10 ture is /stirred for 1 hour at ambient tem- 
perature. The benzene layer is separted, 
washed with water, dried and evaporated to 
dryness under reduced pressure. The residue 
is crystallised twice from cyclohexane and 

15 there is thus obtained « - [4 - (p-chloro- 
phenylbenzyloxy] - a - methylpropaonamide, 
m.p. 138°C. 

Example 11 
A mixture of 3 parts of a - [4 - (^-chloro- 

20 phenyl)benzyloxy] - « - methylpropionic acid 
and 16 parts of thionyl chloride is heated 
under reflux for 10 minutes. The excess 
thionyl chloride is removed by evaporation 
under reduced pressure and the residual oil 

25 is dissolved in 20 parts of benzene. The 
solution is added dropwise to a stirred mix- 
ture of 1 part of methylamine hydrochloride, 
20 parts of benzene and 25 parts of 5% 
aqueous sodium bicarbonate solution which is 

30 maintained at 10 — 20°C. The mixture is 
stirred for 1 hour at ambient temperature 
and the benzene layer is separated, washed 
with water, dried and evaporated to dryness 
under reduced pressure. The residue is crys- 

35 tallised from petroleum ether (b.p. 60 — 80°C.) 
and .then from cyclohexane, and there is thus 
obtained N - methyl - a- [4-(p-ehlorophenyl)~ 
benzyloxy] - a. - methylpropionamide, m.p. 
106°C. 

40 Example 12 

A mixture of 5 parts of ot - [4 - (p-chloro- 
phenyl)benzyloxy] - u - methylpropionic acid 
and 25 parts of thionyl chloride is heated 
under reflux for 15 minutes. The excess 

45 thionyl chloride is removed by evaporation 
under reduced pressure and the residual oil 
is dissolved in 20 parts of benzene. The 
solution is added dropwise to a stirred mix- 
ture of 2.5 parts of methyl glycinate hydro- 

50 chloride, 30 parts of benzene and 35 parts of 
5% aqueous sodium bicarbonate solution 
which is maintained at 10 — 20°C. The mix- 
ture is stirred for 1 hour at ambient tempera- 
ture and the benzene layer is separated, 

55 washed successively with water, dilute 
aqueous hydrochloric acid and waiter, dried 
and evaporated to dryness under reduced 
pressure. The residue is crystallised three 
times from cyclohexane and there is thus 

60 obtained N - methoxycarbonylmethyl - u - 
[4 - 0-chlorophenyl)benzylo»xy] - a - methyl- 
propionamide, m.p. 96°C. 

Example 13 
0.9 Part of aqueous 2N-sodium hydroxide 



solution is added to a solution of 0.6 part 65 
of N - methoxycarbonylmethyl - & - [4 - (p- 
chlcropheny^benzyloxy] - a - methylpropion- 
amide in 20 parts of methanol and die solu- 
tion is 'Stirred for 2 hours at ambient tempera- 
ture and then added to 100 parts of water. 70 
The mixture is acidified with concentrated 
aqueous hydrochloric acid at 15 — 20°C. and 
the mixture is filtered. The solid residue is 
dried and crystallised from benzene and there 
is thus obtained N - carboxymethyl - a - 75 
[4 - (p-chlorophenylbenzyloxy] - a - methyl- 
propionamide, m.p. 143 °C. 

Example 14 
A solution of 3 parts of a - [4 - (p-chlon> 
phenyl)benzyloxy] - a - methylpropioniic acid 80 
in 40 parts of tetrahydriofuran is added to a 
stirred solution of 0.45 part of diazoethane in 
40 parts of ether which is maintained at 10 — 
20° C. The solution is kept overnight at 
ambient temperature and is then washed sue- 85 
cessively with aqueous 2N-hydroehlorie acid, 
aqueous 0.5N-!Sodium hydroxide solution and 
water, dried and evaporated m dryness under 
reduced pressure. The residual oil is distilled 
under reduced pressure and there is thus ob- 90 
■tamed ethyl a -[4 - (p-chlorophenyl)benzyl- 
oxy] - <x - methylpropionate, b.p. 175°C/0.3 
mm., m.p. 46 — 47°C. 

Example 15 
1.0 Part of 50% w/w dispersion of sodium 95 
hydride in oil is added to a stirred solution 
of 3 parts of a - [4 - (p-chlorophenyl)benzyl- 
oxy] - a - methylpropionic acid in 25 parts 
of dimethylformamide which is maintained at 
5 — 10°C. The mixture is allowed to warm 100 
up to ambient temperature and is stirred at 
ambient temperature for 30 minutes. 1.45 
Parts of 2-dimethylaminoethyl chloride hydro- 
chloride are added and the mixture is heated 
at 95 °G. for 18 hours, cooled and evaporated 105 
to ^ dryness under reduced pressure. The 
residue is stirred with 200 parts of water and 
the mixture is extracted twice with 80 parts 
of ether each time. The combined ethereal 
extracts are washed with aqueous 0.5N- 110 
sodium hydroxide solution and then with water, 
and evaporated to dryness under reduced pres- 
sure. The residue is distilled under reduced 
pressure and there is thus obtained 2^dimethyl- 
aminoethyl « - [4 - (p-chlorophenyl)benzyl- 115 
oxy] - « - methylpropionate, b.p. 200°C./ 
0.4 mm. 

Example 16 
A mixture of 2.0 parts of a - [4 - (p- 
chlorophenyl)benzyloxy] - a - methylpropionic 120 
acid and 10 parts of thionyl chloride is heated 
under reflux for 10 minutes. The excess 
thionyl chloride is removed by evaporation 
under reduced pressure and a solution of 0.63 
part of 2-ethoxyethanol in 20 parts of pyridine 125 
is added. The mixture is heated at 95 °C. 
for 30 minutes, and is then poured into 
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150 parts of a mixture of ice and water. 
The mixture is extracted twice with 40 parts 
of benzene each time and the combined ben- 
zene extracts are washed successively with 

5 aqueous 2N-hydrochlodc acid, aqueous 0.5N- 
sodium hydroxide solution and water, dried 
and evaporated to dryness under reduced 
pressure. The residual gum is extracted With 
40 parts of boiling petroleum ether (b.p. 60— 

10 80°C.) and the extract is evaporated to dry- 
ness under reduced pressure. The residual oil 
is distilled under reduced pressure and there 
is thus obtained 2-ethoxyethyl a - [4 - (p- 
chlorophenyl}benzyl0xy] - « - methylpropion- 

15 ate, b.p. 195°C./0.1 mm. 

Example 17 
A mixture of 1.15 parts of 4-(p-tolylthio)- 
benzyl alcohol and 1.5 parts of thionyl 
chloride is heated at 60°C. for 5 minutes 

20 and the excess thionyl chloride is then re- 
moved by evaporation under reduced pres- 
sure. The residue is dissolved in 5 paints of 
acetone and to this solution is added a solu- 
tion of 0.8 part of sodium iodide in 5 parts 

25 of acetone. The mixture is evaporated to 
dryness and there is thus obtained as residue 
a mixture containing ^(/>-tolylthio)benzyl 
iodide and sodium chloride. 

0.24 Part of a 50% w/w dispersion of 

30 sodium hydride in oil is added to a solution 
of 0.6 part of ethyl a - hydroxy - a - methyl- 
propionate in 10 parts of benzene, and the 
mixture is stirred for 30 minutes. The mix- 
ture is added to the mixture containing 4-(p- 

35 tolylthiojbenzyl iodide described above, and 
the mixture is heated under reflux for 18 
hours. The mixture is evaporated to dryness 
and to the residue are added 20 parts of 
ethanol, 2 parts of water and 0.5 part of 

40 sodium hydroxide. The mixture is heated 
under reflux for one hour and then evapor- 
ated to dryness. Tthe residue is boiled with 
100 parts of water, 10 parts of filter-aid are 
added and the mixture is filtered. The filtrate 

45 is cooled and acidified with aqueous hydro- 
chloric acid. The mixture is filtered and the 
residue is washed with water, dried and crys- 
tallised from petroleum ether (b.p. 60—80° 
C). There is thus obtained a - [4 - (p-tolyl- 

50 thio)benzyloxy] - a- - methylpropionic acid, 
m.p. 96°C. f f 

The 4-(p-tolylthio)benzyl alcohol used as 
starting material may be obtained as 
follows : — ... 

55 A solution of 7.6 parts of sodium nitrite hi 
15 parts of water is added during 15 minutes 
to a stirred suspension of 16.5 parts of ethyl 
^-aminobenzoate in a mixture of 100 parts 
of water and 26 parts of concentrated hydro- 

60 chloric acid which is maintained at 3— 5°C. 
The solution is stirred for 15 minutes at 5°C, 
filtered and the filtrate is added during 15 
minutes to- a stirred solution of 13.6 parts of 
/^thiocresol and 21 parts of sodium hydroxide 



in 100 parts of water which is maintained 65 

at 50 55°C. The solution is heated at 50 — 

55°G. for a further 30 minutes, warmed up 
ito 95 °C. during 30 minutes and finally heated 
at 95 °C. for 3 hours. The solution is cooled 
and filtered and the filtrate is acidified with 70 
concentrated aqueous hydrochloric acid. The 
mixture is filtered, the solid residue is washed 
with water and the damp solid is extracted 
with 400 parts of boiling benzene. The ben- 
zene solution is decanted from msoluole 75 
material, treated with charcoal and filtered, 
and the filtrate is evaporated to dryness under 
reduced pressure. The residue is stirred with 
250 parts of aqueous N-sodium carbonate 
solution, the mixture is treated with charcoal 80 
and filtered and -the filtrate is acidified with 
concentrated aqueous hydrochloric acid. The 
mixture is filtered and the yellow precipitate 
is washed with water, dried, and crystallised 
from methanol. There is thus obtained 4-(p- 85 
tolylthioObenzoic acid, m.p. 193— 194°C 

A solution of 5 parts of 4-(p-to<lyltoo> 
benzoic acid in 40 parts of tetrahydrofuran 
is added during 15 minutes to a stirred sus- 
pension of 1.2 parts of lithium aluminium 90 
hydride in 40 parts of tetrahydrofuran which 
is maintained at 10— 15°C. The mixture is 
allowed to warm up to 32°C. during 30 
minutes and is then heated at 40°C. for a 
further 30 minutes. The mixture is cooled 95 
to 10— 20°C. and to it are added successively 
20 parts of ethyl acetate and 20 parts of 
water. The mixture is evaporated to dryness 
under reduced pressure and -the residue as 
stirred with a mixture of 150 parts of ether 100 
and 200 parts of aqueous 5N-hydro chloric 
acid. The ethereal layer is separated and the 
aqueous layer is extracted with 80 parts of 
ether. The combined ethereal solutions are 
washed successively with aqueous 2N-hydro- 105 
chloric acid, water, aqueous 0.5N-sodium 
hydroxide solution and water, dried and 
evaporated to dryness under reduced pressure. 
The residual solid is crystallised from cyelo- 
hexane and .there is thus obtained 4-(p-tolyl- 110 
thio)benzyl alcohol, m.p. 72 — 73 °C. 

Example 18 
The process described in Example 17 is 
repeated except that the 1.15 parts of 4-(p- 
tolylthio^)benzyl alcohol are replaced by 1.15 115 
parts of 4-(p-chlorobenzyl)benzyl alcohol. 
There is thus obtained « - [4 - (p-chloro- 
benzyl)benzyloxy] - a - methylpropionic acid, 

121 The 4-(/j-chlorobenzyl)benzyl alcohol used 120 
as starting material may be obtained as 
follows : — , 

Gaseous chlorine is passed during 6 hours 
into 310 parts of 4 - chloro - 4' - methyi- 
benzophenone which is maintained at 135°C. 125 
and which is illuminated by a 500 watt elec- 
tric lamp, until an increase in weight of 43 
parts is obtained. The mixture is cooled and 
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the residue is crystallised from methanol. 
There is thus obtained 4-(p-chlorobenzoyl)- 
benzyl chloride, m.p. 103 °C. 

A mixture of 9 partis of 4-(/^ctaorobenzoyl)- 

5 benzyl chloride, 9 paints of sodium acetate 
and 30 parts of acetic acid is heated at 80°C. 
during 18 hours, and 30 parts of water are 
then added. The mixture is filtered and the 
solid residue is crystallised from cyclohexane. 

10 There is thus obtained 4-(p-chlorobenzoyl)- 
benzyl acetate, m.p>. 98°C. 

A solution of 136 parts of anhydrous alu- 
minium chloride in 400 parts of ether is 
added during 15 minutes to a stirred mixture 

15 of 19 parts of lithium aluminium hydride 
and 1,500 parts of ether which is cooled to 
10°C. The mixture is heated under reflux 
for 1 hour, cooled to 10° C. and a solution 
of 87 parts of 4-(£-chlorobenzoyl)benzyl 

20 acetate in 200 parts of ether is added during 
twenty minutes. The mixture is stirred and 
heated under reflux for 6 hours, cooled to 
10°C. and 50 parts of ethyl acetate are 
cautiously added. The mixture is poured into 

25 dilute aqueous sulphuric acid and the ethereal 
phase is separated, washed with waiter and 
evaporated to dryness. The residual oil is 
heated under reflux for 1 hour with a mix- 
ture of 1,000 parts of ethanol, 100 parts of 

30 water and 20 parts of sodium hydroxide. 
The mixture is evaporated to dryness and 
the residue is extracted with ether. The 
ethereal solution is washed with water and 
evaporated to dryness. The residue is crystal- 

35 Used from petroleum ether (b.p. 60 — 80° C.) 
and there is thus obtained 4-(p-chlorobenzyl)- 
benzyl alcohol, m.p. 78°C. 

Example 19 
A solution of 0.2 part of potassium per- 

40 manganate in 5 parts of water is added dur- 
ing 10 minutes to a stirred solution of 0.05 
part of ct - [4 - (p-tolylthio)bmzyloxy] - a - 
methylpropionic acid in 15 parts of acetic 
acid which is maintained below 20° C. The 

45 mixture is stirred for a further hour and 
sulphur dioxide is then passed into the mix- 
ture until the solution is colourless. The solu- 
tion is evaporated to dryness and the residue 
is stirred with water. The mixture is filtered 

50 and the solid is dried and crystallised from 
benzene. There is thus obtained a - [4 - (p- 
tolylsulphonyl)benzyloxy] - a - methylpro- 
pionic acid, m.p. 283°C. 

Example 20 

55 The process described in Example 2 is 
repeated except that the 6:6 parts of ethyl 
oi - hydroxy - a - methylpropionate are 
replaced by 5.2 parts of methyl lactate. There 
is thus obtained oc - [4 - (p-cholorophenyl)- 

60 benzyloxy]propionic acid, m.p. 133 °C. 

Example 21 
A solution of 0.45 parts of potassium per- 



manganate in 20 parts of water is added 
during 30 minutes to a stirred solution of 
0.3 parts of a - [4 - (p - chlorophenyl)benzyl- 65 
tbio]acetic add in 20 parts of glacial acetic 
acid which is maintained at 20 — 22°C. The 
mixture is stfared; for a further 1 hour at 
ambient temperature, and gaseous sulphur di- 
oxide is then bubbled into the mixture at a 70 
temperature of 10 — 15°C until all the man- 
ganese dioxide has dissolved. The mixture is 
filtered, and the solid residue is washed with 
water, dried and crystallised from 50% 
aqueous methanol. There is thus obtained 75 
a - [4 - (p - chlorophenyl)benzylsulphonyl]- 
acetic acid, m.p. 220°C. (with decomposi- 
tion). 

Example 22 
To a mixture of 1 part of ethyl vl - [4 - (p- 80 
chlorophenyl)benzylo'xy] - <x - methylpropion- 
ate and 33.7 parts of liquid paraffin are added 
3 parts of gum acacia and 1.5 parts of gum 
tngacanth. To the thoroughly triturated mix- 
ture is added slowly with stirring a solution 85 
of 0.1 part of a cetyl alcohol-polyoxyethylene 
condensate, 40 parts of cane 'sugar, 0.03 part 
of propyl p-hydroxybenzoate, 0.3 part of 
methyl p-hydroxybenzoate and 0.002 part of 
edible dyes-tuff in 110 parts of waiter. After 90 
the incorporation of a suitable flavouring 
agent, ithe mixture is homogenised by passage 
through a conventional homogeniser and there 
is thus obtained an emulsion suitable for oral 
administration for therapeutic purposes. 95 

Example 23 
In a similar manner ito*that described in 
Example 22 but replacing the 33.7 parts of 
liquid paraffin by 30 parts of maize oil con- 
taining 0.01 part of propyl gallate, there is 100 
obtained an 'emulsion suitable for oral ad- 
ministration for therapeutic purposes. 

Example 24 
5 Parts of calcium cl -*[4 - (p - chloro- 
phenyl)benzyloxy] - a. - methylpropionate 105 
are added to a solution of 15 parts of calcium 
cyclaniate, 2 parts of condensation product 
of octylcresol with 8 — 10 molecular propor- 
tions of ethylene oxide, 3 parts of polyvinyl 
pyrrolidone and 0.9 part of metnyl p-hydroxy- 110 
benzoate in 500 parts of water. The mixture 
is ball-milled for several hours and after the 
incorporation of a suitable flavouring agent 
there is obtained a suspension 'suitable for 
oral administration for fmerapeutic purposes. 115 

Example 25 
A mixture of 1 part of « - [4 - (p-chl'oro- 
phenyl)benzyloxy] - « - methylpropionic acid, 
40 parts of sucrose, 0.5 part of cetyl alcohol- 
polyethylene oxide condensate, 1 part of poly- 120 
vinyl pyrrolidone, 0.25 part of methyl p- 
hydroxybenzoate and 100 parts of water is 
ball-milled for several hours. After the incor- 
poration of suitable colouring and flavouring 
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agents there is obtained a suspension suitable 
for oral administration for therapeutic pur- 
poses. 

Example 26 

5 10 Parts of sodium a - [4 - (p - chloro- 
phenyl)benzyloxy] - ct - methylpropionate are 
dissolved in a mixture of 83 parts of water, 
250 parts of glycerol and 125 parts of ethyl 
alcohol. To the resultant solution is added a 

10 solution of 300 parts of sucrose in 150 parts 
of water. By the incorporation of a suitable 
Savouring agent and colouring matter, there is 
obtained a syrup suitable for oral administra- 
tion for therapeutic purposes. 

15 Example 27 

25 Farts of sodium glycerophosphate, 25 
parts of calcium glycerophosphate and 5 parts 
of calcium a - [4 - (p-chlorophenyl)benzyl- 
oxy] - <x. - methylpropionate are intimately 

20 mixed. The mixture is added gradually to 
900 parts of soluble casein in a conventional 
mixer and mixing is continued until homo- 
geneous. There is thus obtained a dietary 
supplement suitable for oral administration 

25 for therapeutic purposes. 

Example 28 
An intimate mixture is prepared with con- 
ventional mixing equipment of 3 parts of 
pyridoxine hydrochloride, 100 parts of nico- 

30 tinic acid, 100 parts of nicomnamide^ 5 parts 
of methionine, 15 parts of choline bitartraite, 
150 parts of ascorbic acid, 5 parts of calcium 
pantothenate, 10 parts of riboflavin and 50 
parts of calcium « - .[4 - (/>-chlorophenyl)- 

35 benzyloxy] - « - methylpropionate. The mix- 
ture is filled into capsules which are then 
suitable for oral administration for therapeutic 
purposes. 

Example 29 

40 A mixture of 100 parts of calcium <z - [4 - 
(p-chlorophenyl)ben^loxy] - a - methylpro- 
pionate, 94 parts of maize starch, 45 parts 
of alginic acid and 3.5 parts of magnesium 
stearate, is compressed into slugs which are 

45 then broken into granules. The granules are 
passed through an 8-mesh screen and 3.5 parts 
of magnesium stearate are added. The mix- 
ture is then compressed into tablets which 
are suitable for oral administration for chera- 

50 peutic purposes. 

Example 30 
A mixture of 1 part of sodium di-octyl 
sulphosuccinate dissolved in a sufficient quan- 
tity of methanol, 100 parts of calcium a. - [4 - 

55 (/r-chlorophenyl)benzyloxy] - a - methylpro- 
pionate, 75 parts of maize starch and 5 parts 
of alginic acid is granulated by admixture 
with a sufficient quantity of aqueous 10% 
maize starch paste. The granules are passed 

60 through a 12-mesh screen and dried at 50 — 
55°C. The granules are then again passed 
tiirough a 12-mesh. screen and 6 parts of 



magnesium stearate are added and the mix- 
ture is compressed. There are thus obtained 
tablets suitable for oral administration for 65 
therapeutic purposes. 

Example 31 
A mixture of 100 parts of sodium a - [4 - 
(^-chlcrophenyl)benzyloxy] - a. - methylpro- 
pionate, 50 parts of light magnesium carbon- 70 
ate and 10 parts of magnesium stearate is 
compressed into slugs. The slugs are broken 
into granules which are passed through an 
8-mesh screen and compressed. There are 
thus obtained tablets suitable for oral ad- 75 
ministration for therapeutic purposes. 

Example 32 
A mixture of 100 parts of sodium a - [4 - 
(p-chloropheriyl)benzyloxy] - a - methylpro- 
pionate and 50 parts of light magnesium car- 80 
bcnate is granulated by admixture with a 
solution of 2 parts of sodium di-octyl sul- 
phosuccinate in a sufficient quantity of meth- 
anol. The granules are passed through a 12- 
mesh screen and dried at 50 — 55°C. The 85 
granules are then again passed through a 12- 
mesh screen and 8 parts of magnesium stearate 
are added and the mixture is compressed. 
There are thus obtained tablets suitable for 
oral administration for .therapeutic purposes. 90 

Example 33 

A mixture of 100 parts of a - [4 - (p- 
chlorophenyi)benzyloxy] - a - methylpropionic 
acid, 94 parts of maize starch and 3 parts 
of magnesium stearate is compressed into 95 
slugs. The slugs are broken -into granules 
which are then passed through an 8-mesh 
screen. The granules are then coated with a 
sufficient quantity of a solution of 15 parts of 
shellac and 3 parts of castor oil in 800 parts 100 
of ethyl alcohol; 3 parts of magnesium stear- 
ate are then added to the granules after which 
.they are compressed to< give tablets suitable 
for oral use for therapeutic purposes. 

The a - [4 - (/?-chlorophenyl)benzyloxy] - 105 
a - memylpropionic acid or the salts thereof 
used in any of the above Examples 24 to 33 
may be rep-laced by an equal amount of any 
ether of the active ingredients hereinbefore 
particularly described, and there are thus ob- 110 
tainted in similar manner pharmaceutical com- 
positions suitable for oral administration for 
.therapeutic purposes. 

Example 34 
A solution of 10 parts of ethyl a - [4 115 
chlorophenyl)benzyloxy] - <* - methylpropion- 
ate in 190 parts of wheat germ oil is filled, 
into soft gelatin capsules. There are thus ob- 
tained capsules for oral administration for 
(therapeutic purposes. 120 

Example 35 
A solution of 10 parts of ethyl a - [4 - (p- 
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chlorophenyl)benzyloxy] - a. - methylpropion- 
ate and 50 pants of ± -orHtoeopheryl acetate 
in 140 parts of maize oil is filed into soft 
gelatin capsules. There are thus obtained 
5 capsules suitable for oral administration for 
therapeutic purposes. 

Example 36 
A mixture of 50 parts of ethyl a - [4 - (p- 
chlorophenyl)benzyloxy] - a - mel%lpropion- 

10 aite, 203.5 parts of lactose, 9 parts of algMc 
acid, 15 parts of maize starch and 45 parts 
of a 10% aqueous solution of gelatin is 
granulated and passed through a 16 mesh 
screen. The granules are dried at 50 — 55°C. 

15 and passed through a 20 mesh screen, and 
15 parts of maize starch and 3 parts of mag- 
nesium stearate are added. The mixture is 
then compressed into tablets which are suit- 
able for oral administration for therapeutic 

20 purposes. 

WHAT WE CLAIM IS: — 

1. Catboxylie add derivatives of the 
formula : — 



25 wherein X stands for the oxygen or sulphur 
atom or for the imino ( — NH — ) or sulphonyl 
•(— S0 2 — ) radical; wherein Y stands for a 
direct linkage, or for the oxygen or sulphur 
atom, or for the sulphonyl radical, or for a 

30 radical of -the formula — CR^R 2 — ; wherein 
R 1 and R 2 , which may be the same or differ- 
ent, stand for hydrogen or for alkyl radicals; 
and wherein ring B may optionally be sub- 
stituted by one or more substituents selected 

35 from halogen atoms and alkyl radicals, and 
the eaters and amides and salts thereof. 

2. Esters as claimed in claim 1 which are 
derived from a moinohydrie alcohol of the 
formula R A OH, wherein R 3 stands for an 

40 alkyl, alkoxyalkyl, aminoalkyl, alkylamino- 
alkyl, dialkylaminoalkyl or alkyleneiminoalkyl 
radical, or from a polyhydric alcohol of the 
formula D— (OH) D , wherein D stands for a 
straight- or branched-chain alkylene radical 

45 and n is an integer from 2 up to the number 
of carbon atoms in the alkylene radical D, 
provided that not more than one hydroxy! 
radical is attached to any one carbon atom of 
the alkylene radical D. 

50 3. Amides as claimed in claim 1 which are 
derived from an amine of the formula) 
R 4 R 5 NH, wherein R 4 and R 5 , which may be 
•the same or different, (stand for hydrogen or 
for alkyl, alkoxyalkyl, aminoalkyl, alkylamino'- 

55 alkyl, dialkylaminoalkyl, alkyleneiminoalkyl, 
carboxyalkyl or alkoxycarbonylalkyl radicals, 
or wherein R 4 and R 5 are joined together to 
form an alkylene or oxygen-interrupted- 
alkylene radical, such that together with the 



adjacent nitrogen atom they form a hetero- 60 
cyclic radical. 

4. Carboxylic acid derivatives as claimed 
in claim 1 which have the formula stated 
in claim 1 wherein X and Y have the mean- 
ings stated an claim 1; wherein R 1 and R 2 , 65 
which may be the same or different, stand for 
hydrogen or for alkyl radicals of not more 
•than 4 carbon atoms, wherein ring B may 
optionally be substituted by one or more sub- 
stitutents ■selected from chlorine and bromine 70 
atoms and alkyl radicals of not more than 4 
carbon atoms; and the esters thereof as 
claimed dn claim 2 which are derived from 

a monohydric alcohol of the formula R s OH, 
wherein R 3 stands for an unsubstituted alkyl 75 
radical of not more than 4 carbon atoms, 
or for an alkyl radical of 2, 3 or 4 carbon 
atoms which is substituted by an alkoxy 
radical of not more than 4 carbon atoms, 
or by the amino radical, or by an alkyl amino 80 
radical of not more than 4 carbon atoms, or 
by a dialkylamino radical wherein neither 
alkyl part contains more than 4 carbon atoms 
or by an alkyleneimino radical of not more 
than 6 carbon atoms which may optionally be 85 
interrupted by an oxygen atom; and the esters 
thereof as claimed in claim 2 which are de- 
rived from a polyhydric alcohol of the formula 
D — (OH) n wherein D stands for a straight- 
or branched-chain alkylene radical of not 90 
more than 6 carbon atoms and wherein n 
is an integer from 2 to 6; and the amides 
thereof as claimed in claim 3 which are 
derived from an amine of the formula 
R 4 R 5 NH, wherein each of R 4 and R 5 , which 95 
may be ,the same or different, stands for 
hydrogen or for an unsubstituted alkyl 
radical of not more than 4 carbon 
atoms, or for an alkyl radical of 2, 3 or 4 car- 
bon atoms which is substituted by an alkoxy 100 
radical of not more than 4 carbon 
atoms, or by the amino radical, or by 
an alkylamino radical of not more than 4 
carbon atoms, or by a dialkylamino> radical 
wherein neither alkyl part contains more than 105 

4 carbon atoms, or by an alkyleneimino 
radical of not more than 6 carbon atoms 
which may optionally be interrupted by an 
oxygen atom, or by the carhoxy radical, or 

by an alkoxycarbonyl radical of not more than 110 

5 carbon atoms, or wherein R 4 and R 5 are 
joined -together to form an alkylene or oxygen- 
interrupted-alkylene radical such that, together 
with the adjacent nitrogen atom, they form 

a heterocyclic radical of not more than 7 ring 115 
atoms; and the salts of the said carboxylic 
acid derivatives and of those of the said 
amides wherein R 4 and/or R s stands for a 
carboxyalkyl radical which are alkali metal 
or alkaline earth metal salts, or aluminium, 120 
bismuth or ammonium salts. 

5. Carboxylic acid derivatives, and the 
esters and amides and salts thereof, as claimed 
in claim 4, wherein 1 X has the meaning stated 
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in claim 1, wherein Y stands far a direct 
linkage, or far die oxygen sulphur atom, or 
for die sulphonyl or methylene (— CH,— ) 
radical, wherein R 1 and R 2 , which may be 

5 die same or different, stand for hydrogen or 
for methyl or ethyl radicals, wherein rang B 
may optionally bear a single chlorine or 
methyl substituent, wherein R 3 stands for the 
methyl or ethyl radical, or for an ethyl or 

10 propyl radical which is substituted by a 
methoxy, ethoxy, dimethylamino, diethyl- 
amino, pyrrolidino, piperidino or morpho- 
lino radical, wherein die polyhydric alco- 
hol of die formula D— (OH) n as pro^- 

15 pylene-l,3-diol or glycerol wherein R 4 or 
R 5 , which may be die same or different, stand 
for hydrogen or for methyl or ethyl radicals, 
or wherein R* stands for hydrogen and R 3 
stands for an ethyl or propyl radical which 

20 is substituted by a dimethylamino, diethyl- 
amino, pyrrolidino, piperidino or morpholina 
radical, or for the carboxymethyl, methoxy- 
earbonylmethyl or ethoxycarbonylmethyl 
radical, or wherein R 4 and R 5 are joined, to- 

25 gether with die adjacent nitrogen atom, to 
form the pyrrolidino, piperidino, morpholino 
or hexamethyleneimino radical, and wherein 
/the salts are sodium, potassium, magnesium, 
calcium, aluminium, bismuth or ammonium 

30 salts. 

6. Carboxylic acid derivatives of the 
formula given in claim 1, wherein X, Y, R 1 , 
R 2 and B have the meanings stated in claim 
4, and the esters thereof which are derived 

35 from a monohydric alcohol of the formula 
R 3 OH, wherein R 3 stands for an alkyl radical 
of not more than 4 carbon atoms, and the 
amides thereof which are derived from an 
amine of the formula R^'NH, wherein each 

40 of R 4 and R 5 , which may be the same or 
different, stands for hydrogen or for an un- 
substituted alkyl radical of not mere than 4 
carbon atoms, or for an alkyl radical of not 
more than 4 carbon atoms which as sub- 

45 stituted by the carboxy radical or by an 
alkoxycarbonyl radical of not more than 5 
carbon atoms, and the salts of the said carb- 
oxylic acid derivatives and of those of the 
said amides wherein R 4 and/or R 3 stands for 

50 a carboxyalkyl radical which are alkali metal 
or alkaline earth metal salts or ammonium 
salts. 

7. Carboxylic acid derivatives, and the esters 
and amides and salts thereof as claimed an 

55 claim 6, wherein X, Y, R 1 , R 2 and Behave 
the meanings stated in claim 5, wherein R 3 
stands for the methyl or ethyl radical, wherein 
R 4 or R 5 , which may be the same or different, 
stand for hydrogen or methyl or ethyl radi- 

60 cals, or wherein R 4 stands for hydrogen and 
R 5 stands for die carboxymethyl or ethoxy- 
carbonylmethyl radical, and wherein the salts 
are sodium, potassium, calcium or ammonium 



8. Carboxylic acid derivatives of the 65 
formula : — 

wherein R 1 , R 2 , X and Y have the meanings 
stated in claim 1 and wherein R 6 stands for 
a halogen atom or for an alkyl radical, and 
the esters and amides and salts thereof. 70 

9. Carboxylic acid derivatives as claimed 
in claim 8 wherein R 1 , R 2 , X and Y have the 
meanings stated in claim 4, wherein R 6 stands 
for the chlorine or bromine atom or for an 
alkyl radical of not more than 4 carbon atoms 75 
and .the esters and amides and salts thereof as 
defined in claim 4. . 

10. Carboxylic acid derivatives as claimed 
in claim 9 wherein X and Y have the mean- 
ings stated in claim 5, wherein R 1 and R~ 80 
both 'stand for the methyl radical, wherein R 
stands for die chloirne atom or for the methyl 
radical, and die esters and amides and salts 
diereof as defined in claim 5. 

11. & - [4 - (p-Chlorophenyl)benzyloxy] - 85 
ol - methylpropiomic acid and the esters, 
amides and salts therof. 

12. <x. - [4 - (p-Chlcrophenyl)benzyloxy] - 
a - methylpropionic acid and the alkali metal 
salts thereof. 90 

13. Ethyl a - [4 - (p-chlorophenyl)benzyl- 
oxy] - ol - methylpropionate. 

14. The compounds <z - (4-phenylbenzyl- 
oxy) - a. - methylpropionic acid and the salts 
.thereof; « - [4 - (^-chlorophenyl)be3wloxy]- 95 
acetic acid and the salts thereof ; a - [4 - (p- 
chlorophenoxy)benzyloxy] - ol - methylpro- 
pionic acid and the 'salts thereof; a - [4 - (p- 
chlorophenyl)benzylthioi]acetic acid and the 
salts thereof; a - [4 - (^-chlorophenyl)benzyl- 100 
oxy] - a - methylbutyrie acid and the salts 
thereof; methyl ol - [4 - (/?-chlorophenyl)- 
benzylaminojacetaite; ol - [4 - (p-chloro- 
phenyl)benzyloxy] - a - methylpropionamide; 

N - methyl - ol - [4 - 0-chlorophenyl)benzyl- 105 
oxy] - a - methylpropionamide; N - methoxy- 
carbonylmethyl - ol - [4 - (>-chlorophenyl)- 
benzyloxy] - ol - methylpropionamide; N - 
carboxymethyl - a - [4 - (p-chlorophenyl)- 
benzyloxy] - * - methylpropionamide; 2- 110 
dimediylaminoethyl a - [4 - (^-chlorophenyl)- 
benzyloxy] - a - methylpropionate; 2-ethoxy- 
ethyl ol - [4 - (^-chlorophenyl)benzyloxy] - ol - 
methylpropionate; « - [4 - 0p-tolylthio)ben2yl- 
oxy] - ol - methylpropionic acid and .the salts 115 
thereof; a - [4 - (p-chlorobenzyl)benzyloxy] - 
ol - methylpropionic acid and the salts thereof; 
^ - [4 - (p-tolylsulphonyl)benzyloxy] - a - 
methylpropionic acid and the salts thereof; 
« - [4 - (/r-.chlorophenyl)benzyloxy]propionic 120 
acid and the salts thereof; and a - [4< - (p- 
chlorophenyl)benzylsulphonyl]acetic acid and 
the salts therof. 

15. A process for the manufacture of the 
carboxylic acid derivatives and the esters and 125 
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amides and salts thereof, claimed in any of 
claims 1 to 14, which comprises the inter- 
action of a metal derivative of die formula : — 

0-Y-O-ChCr-x-M 

5 wherein B and Y have the meanings staged 
an claim 1 3 wherein X 1 stands for the oxygen 
or sulphur atom and wherein M stands for 
a metal atom, with a earboxylic acid of the 
formula : — 

Z~CR 3 R 2 — COOH 

10 

wherein R 1 and R 2 have the meanings stated 
in claim 1 and wherein Z stands for a halogen 
atom, or with an ester or amide or salt there- 
of; or the interaction of a compound of the 
formula : — 

<i>Y-<>CH r Z 

wherein B and Y have the meanings stated 
in claim 1 and wherein Z stands for a halogen 
atom, with an ester, amide or salt of a earb- 
oxylic acid derivative of the formula: — 
20 J 

M — X 2 — CR l R 2 . COOH 

wherein R 1 and R 2 have the meanings stated 
in claim 1, wherein X 2 stands for the oxygen 
or sulphur atom or for the kamo radical 

25 and wherein M 'Stands for a metal atom; 

whereafter, if desired, the compound wherein 
either or boith of X and Y stand for sulphur 
atoms is oxidised to the corresponding com- 
pound wherein respectively either or both of 

30 X and Y stand for sulphonyl radicals; where- 
after, if desired, the earboxylic acid deriva- 
tive or salt thereof so produced is converted 
into an ester or amide thereof by conventional 
means, or an ester thereof is converted into 

35 an amide thereof by conventional means, or 
an ester or amide thereof is hydrolysed to the 
earboxylic acid derivative or a salt thereof 
by conventional means. 

16. A process as claimed in claim 15 
40 wherein M stands for an alkali metal atom 

and wherein Z stands for the chlorine, bromine 
or iodine atom, which is carried out in a 
diluent or solvent. 

17. A process as claimed in claim 15 where- 
45 in the oxidation of the compound wherein 



either or both of X and Y stand for sulphur 
atoms is carried out by means of an alkali 
metal permanganate in a diluent or solvent. 

18. A process as claimed in claim 15 

for the manufacture of the esters or amides 50 
of the earboxylic acid derivatives, claimed 
in any of claims 1 tot 11 5 13 and 14, which 
comprises the interaction of an activated de- 
rivative of a earboxylic acid derivative, 
claimed in any of claims 1, 4 itio 12 and 14, 55 
with an alcohol of the formula R 3 0'H or 
D— (OH) n , wherein R 3 , D and n have the 
meanings stated in claim 2, or with an amine 
of the formula R 4 R 5 NH, wherein R 4 and R 5 
have the meanings stated in claim 3. 60 

19. A process as claimed in claim 18 
wherein the activated derivative of the earb- 
oxylic acid is an acid halide or an acid 
anhydride, which is carried out in a diluent 

or solvent. 65 

20. Pharmaceutical compositions which 
comprise as active ingredient at least one of 
the earboxylic acid derivatives, or an ester 
ior amide or salt thereof, claimed in any of 
claims 1 to 14, in association with a phatrma- 70 
ceutically-aeeeptable diluent or carrier there- 
for. 

21. A composition as claimed in claim 20 
which is suitable for oral ao^inistration and 
which lis in the form of tablets, capsules, 75 
aqueous or oily suspensions, emulsions, 
aqueous or oily solutions, dispersible powders, 
syrups or elixirs. 

22. A method for lowering the concentra- 
tion of cholesterol and/or triglycerides m the 80 
blood serum and the level of fibrinogen in 
blood plasma of animals which comprises 
administering of said animals a sufficient 
amount of a earboxylic acid derivative 
claimed in any of claims 1 to 14. 85 

23. Oarboxylic acid derivatives, claimed in 
any of claims 6, 7 and 12, as hereinb'efore 
particularly described in Examples 1 and 2. 

24. Carboxylic acid derivatives, claimed in 
any of claims 1 to 14, as hereinbefore par- 90 
ticularly described in Examples 3 to 21. 

25. A process for the manufacture of earb- 
oxylic acid derivatives, claimed in any of 
claims 15 to 19, as hereinbefore particu- 
larly described in Examples 1 to 21. 95 

26. Pharmaceutical compositions, claimed 
in claim 20 or 21, as hereinbefore particu- 
larly described in Examples 22 to 36, 

BERTRAM F. DREW 
Agent for the Applicants. 
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